To crosscheck the estimation of n, we carried out Raman spectroscopy using incident light of wavelength 488 nm (Fig. S1e) . The ratio of the Raman 2D and G band peaks, I(G)/I(2D), which significantly depends on n, is plotted in Fig. S1f . This shows a gradual increase in I(G)/I(2D) with n in the same manner as Ref. 7 , indicating that our estimation of n with AFM is appropriate. In addition, we measured the n-dependence of the integrated intensity of the Raman peak at 520 cm -1 due to the Si substrate (Fig. S1g) .
The decay of intensity with n, signifying the scattering of the laser light in the FLG, also supports our estimation of n.
Thus, we ascertained the equivalence of all these methods for estimating n. In practice, we estimated the n of an arbitrary flake not by using AFM, but by fitting measured GS values to the curve in Fig. S1c . that the green intensity is the most useful for determining n because the optical contrast between FLG and the substrate is most prominent for that colour. e Raman spectrum of 8-layer graphene. The locations of G and 2D band peaks due to graphene and the peak due to the Si substrate are shown in the figure. f n-dependence of the relative intensity of the G and 2D band peaks. The ratio of integrated intensities is also useful for evaluation of n. g n-dependence of the integrated peak intensity around 520 cm -1 originating from the Si substrate. We find that the peak intensity due to the Si substrate decreases significantly with increasing n in the range of n = 1 to 14, which provides another indicator of n. As described in the text, the n obtained with AFM is used for the horizontal values in Figs. S1c, d, f, g. 
EDL capacitance between FLG and an ionic liquid with large geometrical capacitance
To explore the possibility of high-density carrier accumulation, we calculated C q , C g and C EDL for a virtual ionic liquid with a large C g (C g = 89 μF/cm 2 ) such as emimDCA 12 . The result is shown in Fig. S4 . Even if the ionic liquid has a large C g , C EDL is limited by C q for small n. With increasing n, C g decreases significantly and C EDL consequently remains a low value. This result indicates that high carrier density accumulation in FLG is difficult even using an ionic liquid gate. In this calculation, a virtual ionic liquid with C g = 89 µF/cm 2 is used. C g decreases significantly with n.
